Since the discovery of the radiation belt decades ago, there still remain some fundamental questions as to which one is the mechanism responsible for the acceleration of electrons. Groundbased Pc5 magnetic pulsation during the process of increasing of 2-MeV electron fluxes has been analyzed. First, a filter bandpass in the period range of 150-600 seconds has been used to localize the Pc5 waves. Second, we then applied a wavelet transform procedure, whereby the Morlet function as a mother wavelet was selected to analyze Pc5 wave packets. First, we show that dynamic pressure of solar wind controls the power of Pc5 magnetic pulsations. Second, by performing a cross-spectrum analysis of Pc5 wavelet during electron radiation belts we show that the wavelet power of Pc5 magnetic pulsations which is associated with a maximum wavelet cross spectrum show a similar change of Pc5 pulsations occurs during radiation belt events. Increasing of electron fluxes which is initiated by the presence of large power of Pc5 magnetic pulsations has been observed. This indicates that Pc5 magnetic pulsations could play a role in the acceleration and transport mechanism of the electron radiation belt. Also, 4-5 days from the beginning of increasing of electron fluxes we observed globally, a depression in the power of Pc5 magnetic pulsations as well as a monotonically decreasing of the solar wind dynamic pressure. On the other hand, during the end period of the electron belt, we also observed a sudden increasing of Pc5 power. We suggest that during the expansion periode of the outer electron radiation belt outward to interplanetary electron belt pressure that will reduce the solar wind dynamic pressure and consequently a decrease occurs in the power of Pc5 magnetic pulsation. And, in the end period of the electron radiation belt the electron fluxes back to its normal level and consequently a sudden increase of the Pc5 solar wind dynamic pressure occurs and that sudden increase also drives the sudden increasing power of Pc5 magnetic pulsations.
INTRODUCTION
Electron radiation belts consist of trapped energetic electrons in the geomagnetic field. There are three kinds of essential periodic motions of the charged particles in the geomagnetic field: gyromotion, bounce-motion and drift-motion.
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Gyro-motion of charged particles occurs around the local field line with a kHz frequency and the drift-motion with a mHz order of frequency (Elkington, 2006) . On the other hand, disturbances in the geomagnetic field cover a broad range of frequency ranges. ULF waves in the period range of 150600 seconds or in the range of a mHz frequency has been observed in space-and groundbased magnetometer data and the quasi-continue ULF waves in that the period range has been classified into Pc5 magnetic pulsation (Jacobs, 1970) .
The study of relations between enhancement relativistic electron fluxes with Pc5 magnetic pulsations has been studied by many scientists (Baker, 1994; Mathie, 2000; Ukhroskiy, 2006) . The interaction of Pc5 pulsation and relativistic electron of radiation belt via a resonant drift mechanism has been attention of many researchers as a possible mechanism for acceleration and transport of the outer electron radiation belt (Elkington, 1999) . In this paper we analyzed the Pc5 magnetic pulsations during periods of enhancement of relativistic electron fluxes.
METHODOLOGY
In this study we analyzed the ground Pc5 magnetic pulsations of MAGDAS chain magnetometers during 20072008. The magnetic data from off equator-dip (ANC and DAV); low-latitude (PRP); mid-latitude (MGD) and high-latitude (DVS) have been analyzed. If data from stations located at low-and mid-latitude, as mentioned above, are not available in a certain time range, then we used data from the following stations: KUJ (low-latitude) and HOB (mid-latitude). The locations of the magnetometer are given in Table 1 and the map of stations is shown in Figure 1 . On the other hand, the radiation belt electron events are selected using GOES satellite data. The radiation belt events are identified when data are continuously increasing in relation to 2-MeV electron fluxes where electron fluxes are observed as being more than 103, extended over a period of several days. We analyzed the relationship between Pc5 power and the enhancement of relativistic electron fluxes for outer radiation belt events that are listed in the Table 2 . The magnetometers record 3-components of magnetic field with 1-second time sampling. However, in this study we only analyzed the north-south component of the magnetic field. In the first step, we performed 3-second interval averaging in order to reduce the noise level in the magnetic data. Furthermore, a bandpass filter in the range of 150 to 600 sec (1.676.67 mHz) for each 1-hour data intervals was performed in order to localize the Pc5 waves. Then, we applied a wavelet transform procedure to the filtered signals in the scale range from 40.5 to 162.5 with selected scale steps of 0.5 intervals. 7  14  2007  7  21  2007  7  30  2007  8  17  2007  8  27  2007  9  1  2007  9  2  2007  9  16  2007  9  22  2007  9  28  2007  9  29  2007  10  14  2007  10  20  2007  10  25  2007  10  26  2007  11  6  2007  11  21  2007  12  5  2007  12  17  2008  1  1  2008  1  6  2008  1  13  2008  1  13  2008  2  1  2008  2  2  2008  2  10  2008  2  11  2008  2  28  2008  2  29  2008  3  8  2008  3  10  2008  3  24  2008  3  27  2008  4  16  2008  4  23  2008  5  16  2008  5  22  2008  5  28  2008  6  15  2008  6  25  2008  7  13  2008  7  28  2008  8  10  2008  8  17  2008  8  18  2008  8  29  2008  9  4  2008  9  19  2008  10  2  2008  10  21  2008  10  29  2008  11  17  2008  12  5  2008  12  17 The continuous wavelet transform of a signal ) (t x is defined by (Traub, 2010) (2) where t describes time and 0  is the frequency that represents the number of oscillations within the wavelet itself (Torrence and Compo, 1998) .
Wavelet transform decomposes a wave into its component parts based on the frequency which is specified by wavelet scales. Wavelet power is determined from the wavelet coefficients. This means that the average of wavelet power spectrum for each scale of each hourly segment data describe the power of Pc5 magnetic pulsation in that hourly segment. In this case, the maximum power of Pc5 magnetic pulsations in an hourly segment could be represented by the maximum of the total power spectrum for all wavelet scales. In this paper, the term 'averaged power spectrum' has been used to describe the maximum of average of the wavelet power spectrum in hourly Pc5 wave intervals. Meanwhile, the maximum power spectrum describes the Pc5 power that is related to the maximum power spectrum of a specific wavelet packet in an hourly data segment.
RESULTS AND DISCUSSION
The Pc5 magnetic pulsations that are observed in the Earth's magnetosphere mainly are driven by the changes of solar wind dynamic pressure which is implying the energy transfer from solar wind to the magnetosphere (Takahashi, 2007; Kessel, 2008) . Usually, the study on the relationship of solar wind and Pc5 magnetic pulsations were conducted by using the Fourier analysis. To confirm our results where our analysis was performed based on the wavelet transform we examined the effect of solar wind dynamic pressure on the power of Pc5 magnetic pulsations during outer electron belt events. 
red-line in all panels indicates a time period when the Bz-component of interplanetary magnetic field is negative
The Kelvin-Helmholtz instability generates surface waves at the magnetopause and resonant field lines inside magnetosphere that have been considered as a source of Pc5 magnetic pulsations as observed both in the magnetosphere and on the ground (Dungey & Southwood, 1970; Samson et al., 1971; Singer et al., 1977; Singer et al., 1979) . The results are also consistently observed for the other outer electron belt events that are listed above. This observation confirmed that our results were comparable with the previous results. The second and third panels in Figures 2 and 3 represent the Pc5 power at Stations ANC and DAV, respectively. Both stations are around the equator-dip region where the equatorial electrojet maybe contributed to the enhancement of Pc5 power. As shown in the figures there are daily of Pc5 power for both stations as well as clearly being observed in the bottom panel in Figure 2 . They may be connected with the effect of the equatorial electrojet that flows around the equatorial region. This issue will be discussed in more
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Pc5 Magnetic Pulsations during the Outer Electron Radiation Belt detail in a separate paper. Even so, the peaks of the Pc5 power at both stations follow the decreasing tendency of solar wind dynamic pressure.
To investigate the relation between the enhancement of relativistic electron fluxes and the ground-based power of Pc5 magnetic pulsations, we believe that the Pc5 magnetic pulsation that is related with the outer electron belt should be observed globally. To do that we performed a cross wavelet spectrum analysis for two adjacent latitude stations in order to examine the similarity of their wavelet packets. The maximum cross-spectrum represents the strongest correlation of Pc5 spectrum criteria for these the stations. The normalized power wavelet power data that are related to the maximum cross-wavelet spectrums are shown in Figures The increasing frequency of global data related to Pc5 power data preceding relativistic electron fluxes enhancement was observed as shown in Figures 4 and 5. These results also are consistent for other electron belt events. It could be interpreted that Pc5 magnetic pulsation can play a role in the processes of electron belt acceleration. The global increase of Pc5 power is driven by solar wind dynamic pressure and then it may be observed that the Pc5 wave acts to accelerate the electrons in the outer radiation belt. The Pc5 magnetic pulsations interact with the relativistic electron belt and these also can be considered responsible in the electron transport via the resonant drift mechanism (Ukhroskiy, 2006).
The other facts are as follows: during electron radiation belt events, several days prior to the beginning of electron fluxes enhancement, we observed a gradual decrease in the frequency of solar wind dynamic pressure as well as the decreasing of Pc5 power, and at the end of the electron radiation belt events, an enhancement of solar wind dynamic pressure as well as enhancement of Pc5 powers occurred. We suggest that during the expansion phase of the outer electron radiation belt outward to the interplanetary space, electron belt pressure reduce the solar wind dynamic pressure and consequently a decrease in the power of Pc5 magnetic pulsation occur. Furthermore, in the end period of the electron radiation belt event the electron fluxes back to its normal level and consequently a sudden increase of the Pc5 solar wind dynamic pressure occurs and this sudden increase also drives the sudden increasing power of Pc5 magnetic pulsations.
CONCLUSION
The ground-based Pc5 magnetic pulsations from the equator-dip to high latitudes have been analyzed for 29 events of enhancement in terms of relativistic electron fluxes. The strong power of Pc5 magnetic pulsations occurs during enhancement of the electron fluxes, but after 4-5 days, a global depression of the Pc5 magnetic pulsation as well as decreasing solar wind dynamic pressure has been observed. On the other hand, an increase of Pc5 power as well as solar wind dynamic pressure occurs during the end period of the electron radiation belt events. We suggest that if Pc5 magnetic pulsations play a role in the acceleration and outward transport mechanism, then outward expansion of the electron belt event would reduce the effect of solar wind dynamic pressure that will in turn affect the power of Pc5 magnetic pulsation. And then, when the electron fluxes recovery to its original level of a pre-expanding electron belt, this will release the solar wind dynamic pressure and cause a sudden enhancement of Pc5 power.
